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45. CONSIDERATIONS ON THE ABRUPT CHANGE AT BOILING o CONDENSING IN REFERENCE TO THE CONTINUITY OF TH FLUID STATE OF MATTER.
[From the Proceedings of the Royal Society, Nov. 16, 1871.]
WHEN we find a substance capable of existing in two flui states different in density and other properties while the temperatui and pressure are the same in both, and when we find also that a: introduction or abstraction of heat without change of temperatur or of pressure will effect the change from the one state to th other, and also  find  that  the  change  either way is  perfectl reversible, we speak of the one state as being an ordinary gaseoui and  the  other as being an ordinary liquid state of the sam matter; and the ordinary transition from the one to the other w would designate by the terms boiling or condensing, or occasional! by other terms nearly equivalent, such as evaporation, gasificatioi liquefaction from the gaseous state, etc.   Cases of gasification froc liquids or of condensation from gases, when any chemical alteratio: accompanies the abrupt change of density, are not among th subjects proposed to be brought under consideration in the presen paper.   In such cases I presume there would be no perfect reversi bility in the process; and if so, this would of itself be a criterioi sufficing to separate them from the proper cases of boiling o condensing at present intended to be considered.    If, now, th fluid substance in the rarer of the two states (that is, in what i commonly called the gaseous state) be still further rarefied, b; increase of temperature or diminution of pressure, or be change< considerably in  other ways  by alterations  of temperature  an< pressure jointly, without its receiving  any abrupt  collapse ii volume, it will still, in ordinary language and ordinary mode o thought, be regarded as being in a gaseous state.    Remarks o quite a corresponding kind may be made in describing variou conditions of the fluid (as to temperature, pressure, and volume] which would in ordinary language be regarded as belonging to th' liquid state.
Dr Andrews (Phil. Trans. 1869, p. 575) has shown that tht ordinary gaseous and ordinary liquid states are only widely sepa rated forms of the same condition of matter, and may be made t<